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Such simple traveling waves frequently are called "impulses."
When such an impulse passes along the line, at any point of
the line, the wave energy is zero up to the moment where the
wave front of the impulse arrives. The energy then rises, more
or less rapidly, depending on the steepness of the wave front,
reaches a maximum, and then decreases again, about as shown in
Fig. 50. The impulse thus is the combination of two waves,
Fig. 50. — - Traveling Wave.
one, which decreases very rapidly, 6~(u+s)*, and thus preponder-
ates in the beginning of the phenomenon, and one, which decreases
slowly, e -(«-»)*. Hence it may be expressed in the form:
aa€-2<«-»><6-2«x,	(2Q)
where the value of the power-transfer constant s determines the
" steepness of wave front."
Figs. 51 to 53 show oscillograrns of the propagation of such an
impulse over an (artificial) transmission line of 130 miles,* of the
constants:
r - 93.6 ohms,
L = 0,3944 henrys,
C = 1.135 microfarads,
thus of surge impedance zq = y ~ = 590 ohms.
The impulse is produced by a transformer charge.f
Its duration, as measured from the oscillograms, is To = 0.0036
second.
la Fig, 51, the end of the transmission line was connected to a
noninductive resistance equal to the surge impedance, so as to
* For description of the line see "Design, Construction, and Test of an Arti-
ficial Transmission Line/' by J. H. Cunningham, Proceedings A.I.E.E., January,
1911.
t In the manner as described in "Disruptive Strength of Air and Oil with
Transient Voltages," by J. L. R. Hayden and C. P, Steinmete, Transactions
A J.E.E., 1910, page"! 125. The magnetic energy of the transformer is, however,
larger, about 4 joules, and the transformer contained an air gap, to give constant
inductance*

